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Abstract: Concern for the environmental impact of organizations’ activities has led to the recognition and demand for organizations to 
manage and report on their carbon footprint. However, there is no limit as to the areas of carbon footprints required in such annual 
environmental reports. To deliver improvements in the quality of carbon footprint management and reporting, there is a need to identify 
the main elements of carbon footprint strategy that can be endorsed, supported and encouraged by facility managers. The study 
investigates carbon footprint elements managed and reported upon by facility manager in the UK. Drawing on a questionnaire survey of 
256 facility managers in the UK, the key elements of carbon footprints identified in carbon footprint reports are examined. The findings 
indicate that the main elements are building energy consumption, waste disposal and water consumption. Business travel in terms of 
using public transport, air travel and company cars are also recognized as important targets and objectives for the carbon footprint 
strategy of several FM (facilities management) organizations. 
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1. Introduction  

Following the implementation of the Climate 

Change Act in 2008 [1] the UK government has 

committed to reducing the UK’s carbon emission 

targets to 34% by 2020, and 80% by 2050, based on 

1990 levels. Although the act is meant to move the UK 

towards a low-carbon economy by improving 

sustainable development and carbon management, like 

many other countries, it faces many challenges in 

meeting its carbon reduction target. These challenges 

include dealing with the built environment which 

accounts for nearly 40% of limited natural resources 

consumed, and 40% of waste and GHG (greenhouse 

gas) generated [2].  

The UK government is using regulatory and 

legislative requirements to encourage businesses to 

reduce or manage their GHG emissions, through 

efficient management of energy and waste [3, 4]. As a 

consequence, businesses in the UK are increasingly 
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incorporating within annual reporting mechanisms, 

their strategies for mitigating their GHG emissions, as 

part of their environmental responsibilities [4, 5]. 

Hence, besides bottom line financial results, the reports 

now contain statements about environmental impacts 

and responsibilities. 

Within businesses, compliance with these 

requirements and abatement action is often the 

responsibility of facilities managers [6, 7]. A major 

concern for facilities managers, however, is that there 

appears to be no uniformity in the key issues that need 

to be addressed in the annual environmental impact 

reports and actual practice [8]. There is no consensus 

on the issues that need close monitoring in carbon 

footprint management strategies. A good starting point 

is to audit carbon footprint strategies that are reported 

in organizations’ annual reports.  

The environmental reports, often, seek to establish 

sustainable frameworks for integrating sustainability 

concerns into core business strategies [4, 7] and 

stimulate good carbon management practices within 

the organization. Professional facilities management 

activities have a significant influence over how 
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facilities are used and therefore tasked to manage and 

report on carbon footprints. Thus facilities managers 

are at the forefront of implementing their 

organization’s vision and commitment towards carbon 

footprint management strategies. Carbon management 

may mean different things to different organizations, 

however the lack of general agreement on the key 

elements to report on suggest a growing need to 

identify key elements addressed in annual 

environmental responsibility reports and make it more 

uniform.  

This paper examines the common critical issues 

addressed in carbon footprint reports, through a 

literature review and a questionnaire survey of the 

facilities managers. Identification and prioritization of 

key issues will lead to improvement or development of 

good sustainable practices for carbon footprints 

management and reporting. In addition, key elements 

addressed in environmental impact and responsibility 

reports reveal how facilities managers are engaging 

with reducing carbon emissions.  

2. Importance of Carbon Footprints 

It is now widely recognized that GHG emissions are 

producing measurable climate change and there is an 

urgent need to reduce the production and effect of 

GHG [1, 9]. Of the GHG generated, 85% are carbon 

dioxide, produced from burning fossil fuels for 

electricity, building heating, manufacturing and 

transportation. It is the most significant contributor to 

climate change and much of it is due to population and 

economic growth in both the developing world, mainly 

China and India, and the developed world [10, 11]. The 

IPCC (Intergovernmental Panel on Climate Change) 

report [10] concluded that global warming and climate 

change was “unequivocal”, and the main driver 

producing the rise in temperature was human activities. 

Pérez-Lombard et al. [11] present a review of building 

energy consumption, concluding that 20%–40% of 

total energy use in developed countries was due to the 

energy consumption of buildings, making energy 

efficiency strategies a priority for energy policies, 

building regulations and certifications schemes.  

The term “carbon footprint” has many 

interpretations, ranging from direct carbon dioxide 

emissions to full life-cycle GHG emissions and there is 

no consensus on how to measure or quantify a carbon 

footprint [9, 12]. Wiedmann and Minx [12] reviewed a 

number of carbon footprint definitions and concluded 

that carbon footprint is a “measure of the exclusive 

total amount of carbon dioxide emissions that is 

directly and indirectly caused by an activity or is 

accumulated over the life stages of a product. 

Wiedmann and Minx [12] emphasised that the activity 

include the activities of individuals, populations, 

governments, companies, organisations, processes, 

industry sectors etc., while the products include goods 

and services. Other authors have defined carbon 

footprint as “a measure of the amount of carbon 

dioxide emitted through the combustion of fossil fuels”, 

“a measure of the impact human activities have on the 

environment in terms of the amount of GHG produced, 

measured in tonnes of carbon dioxide” or “technique 

for identifying and measuring the individual GHG 

emissions from each activity within a supply chain 

process step and the framework for attributing these to 

each output product” [12]. Hence carbon footprint is 

used as a generic term for carbon dioxide or GHG 

emissions. 

Increasingly, tackling carbon footprints as a way of 

abating climate change, is becoming significant in all 

aspects of business activities due to the impact of 

legislation and regulations [3, 13–15], emphasis on 

CSR (corporate social responsibility) [4, 16], and 

Customer and Stakeholder demands and values [8, 16]. 

The UK government and the European Union are 

constantly introducing new climate change policies and 

regulations that encourage businesses to achieve 

improved energy efficiency, reduce their carbon 

footprints and produce environmental impact reports 

[17]. In addition, the narrative reporting requirements 

under the 2006 Companies Act encourages UK firms to 
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discuss non-financial issues like environmental matters, 

employees and social issues. Chen and Bouvain [18] 

investigated CSR reporting in the USA, UK, Australia, 

and Germany and concluded that emphasis on 

environmental issues diverged considerably depending 

on institutional arrangements. Other studies advocated 

issues covered in CSR reports are varied, country and 

industry-specific” [5, 19, 20]. For example, KPMG [5] 

highlighted the fact that “carbon footprint reporting is 

not as common as might be expected” but a significant 

number of UK businesses did report on their carbon 

footprints compared with others. The KPMG report [5] 

concluded that within the carbon footprint reports 

reviewed, much of the emphasis was on individual 

operations and not supply chains. A growing concern is 

that within carbon footprint reports, companies are 

measuring too many issues of which many do not 

converge. Awareness of these key issues would enable 

further understanding of carbon footprint reporting and 

the adoption of carbon footprint reporting standards.  

3. Determining which Elements of Carbon 
Footprint to Report 

Regardless of the lack of adequate reporting on 

issues relating to carbon footprints, a number of 

environmental responsibility reporting frameworks and 

standards like the GRI (Global Reporting Initiative) 

and the UN Global Compact are emerging [18]. Chen 

and Bouvain [18] suggest that the use of these 

standards and frameworks for reporting only affected 

certain environmental and workers issues. However, 

the key issues concerning carbon footprint 

management have not been yet highlighted, although 

carbon footprints (carbon emissions) are now 

becoming a very significant metric for organizational 

management and sustainability goals. A question of 

practical significance is which key issues are critical 

for reporting? 

From an environmental perspective, the Global 

Reporting Initiative [21, 22] suggests the following as 

some of the key issues that should be included in 

company reports: 

 Energy consumed and saved; 

 Water conservation, used and reused; 

 GHG emissions — initiatives to reduce CO2 and 

other harmful GHG emissions; 

 Waste by type and disposal method, materials 

used including percentage recycled; 

 Transportation. 

The purpose of this framework is identifying and 

emphasizing issues that offer significant carbon 

reduction as well as need further action to achieve 

carbon reduction. Most importantly, there is an 

underlying assumption that there is a set of values that 

can be applied to manage carbon emissions and 

sustainability in general. However, from a practical 

perspective and within a national set of carbon 

emission targets, often, individual institutions and 

businesses decide how to reduce, review and report 

progress on their own carbon footprints. This paper 

seeks to identify the key carbon footprint issues from 

the perspective of facilities managers as one sector of 

great impact is the built environment.  

3.1 Energy Consumption and GHG Emissions 

The rise in energy consumption and CO2 emissions 

has made energy efficiency management strategies a 

primary goal for many organizations and institutions. 

For instance, Nousiainen and Junnila [8] found in their 

study of environmental objectives and demands of end 

users organization that energy efficiency, waste 

management and reduction of greenhouse emissions 

are the important for end-users of buildings. A number 

of studies suggested that building energy use is the 

largest energy end use both in the residential and 

non-residential sector, comprising lighting, heating, 

ventilation and air conditioning [2, 11, 23, 24]. For 

instance, for building energy consumption, the HVAC 

(heating, ventilation and air-conditioning) averages for 

48%, lighting averages 35% and other office and 

electronic equipment average 17% [23]. This suggests 
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that building energy consumption is a critical activity 

that impacts on CO2 emissions and therefore a key area 

for reporting carbon reduction management. 

3.2 Waste Disposal and Recycling 

Managed waste disposal and recycling can help 

reduce environmental impacts and carbon emissions. 

Disposal of products that can be reused, recycled or 

repaired is a waste of the considerable quantities of 

energy and resources used in producing or processing 

them [25]. Similarly excessive packaging uses 

additional energy to produce, transport and disposed of. 

Hence although waste disposal and recycling cannot 

reduce carbon emissions directly, it has an impact on 

the environment from a sustainability perspective. 

Recycling uses less energy and produces less pollution 

than it would take to make a new product. For example, 

only 8.3% of the energy used in producing aluminium 

cans from raw materials is required to recycle and 

produce new cans from used cans. Similarly 315 kg of 

CO2 is saved per ton of glass bottles recycled after 

taking into account its transportation and processing 

[26]. The management of waste disposal and recycling 

is influenced by the sectors individual businesses’ 

waste management strategies [27, 28], hence a 

potential issue for carbon foot reporting. 

3.3 Water Consumption 

Similar to waste disposal and recycling discussed 

previously, water consumption does not directly 

impact on carbon emissions. However, substantial 

amounts of energy are required to make it sterile for 

commercial and domestic use [29]. Another issue is the 

harvesting and recycling of grey water, which makes 

up 50% to 80% of wastewater all over the world, to 

treat lawns and gardens. Hence a potential issue for 

carbon footprint reporting. 

3.4 Transport 

Road transport, shipping and air flights are 

significant contributors to energy demands and GHG 

emissions with large parts of the emissions emanating 

from fossil fuels used [30, 31]. Businesses and 

individuals regularly use of some forms of 

transportation like commuting to work, business 

travels and public transport. 

4. Research Design and Data Collection  

The study of carbon footprint issues addressed in 

environmental impact reports formed part of a larger 

annual survey investigating how facilities 

professionals were engaging with sustainability issues. 

The research aims to establish the level of 

understanding and opinion towards economic, social 

and environmental sustainability issues among 

facilities management professionals. 

4.1 Research Design 

An online self-administered questionnaire survey 

was considered the most appropriate method of 

examining the level of understanding, and opinions 

toward carbon footprint issues reported in 

environmental impact reports, among facilities 

management practitioners. Questionnaire surveys have 

been used in investigating perceptions and opinions of 

respondents in several industries in the UK [5, 7]. 

Elmualim et al. [7] used it to investigate the barriers 

and commitment of facilities management profession 

to the sustainability agenda.  

As with previous three annual surveys [7], prior to 

administering the questionnaire online, news items 

about the survey were published in FM World 

magazine and on the BIFM （British Institute of 

Facilities Management） website to raise awareness 

about the survey among the BIFM members. The 

questionnaire was then piloted among a small number 

of practicing facilities managers. The results of the 

pilot study was discussed by a focus group organized 

by the project’s steering committee, comprising twelve 

practicing facilities managers and one academic. The 

questionnaire was accepted as the main data collecting 

instrument. In order to have a broad spectrum of 
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facilities management professionals participating in the 

survey, accessibility to the online survey instrument 

was open to all BIFM members and non-members for a 

period of one month in May 2010. No names or 

identifying information were requested on the 

questionnaires, and all respondents were assured of 

absolute confidentiality. 

4.2 Data Collection 

The questionnaire instrument involved 20 closed 

questions and five open questions. However, to 

identify the key issues addressed by carbon footprint 

management strategies, opinions and perceptions were 

sought by asking respondents to simply select key 

carbon footprint issues managed and reported in their 

carbon footprint reports. Informed by literature reviews, 

interviews and case studies, the ten key carbon 

footprint issues considered relevant to managing 

carbon footprints were waste disposal and water 

consumption, building energy consumption, commuter 

travel, supply chain emissions, commercial travel, 

Business travels — company cars and business travels 

— public transport, business air travels and 

non-building energy consumption.  

To identify the key issues of managing and reporting 

carbon footprints activities, the data captured was 

entered into a Microsoft Excel database and analyzed 

using descriptive statistics. A total of 268 respondents 

completed the survey online compared to 251 

respondents in 2007, 168 in 2008 and 222 in 2009. 

4.3 Limitations 

As with all self-administered questionnaire surveys 

there are a number of limitations associated with the 

online questionnaire surveys like inability to prompt 

for explanations and the uncertainty of the profile of 

respondents. For example, there was no support for 

respondents who had difficulty in understanding some 

specific questions. Similarly, respondents could not be 

prompted to explain their views or reasoning behind 

certain responses. Prompting respondents will have 

enhanced the quality of the information provided. To 

overcome this shortcoming a series of case studies 

were conducted to complement the survey findings. 

The online platform does not allow for verification of 

respondents’ profile. However, it is hoped that majority 

of respondents are FM professionals with a genuine 

interest in sustainability issues. 

5. Survey Results 

5.1 Demographic Characteristics of Respondents 

Among the respondents, more that 90% were 

members of the BIFM with over 63% having full 

membership, an indication of them having at least five 

years of management experience and three years of FM 

experience. More than 50% of the respondents worked 

in in-house facilities management departments, while 

25% worked in organizations outsourced as FM service 

providers and 9% in independent FM consultants. 

Clearly majority of the respondents provided FM 

services in one form or another, hence were 

well-informed about the opinions, needs and wants of 

FM professionals engaging with the sustainability 

practices and strategies.  

5.2 Perceptions of Carbon Footprint Management and 

Reporting 

Of the 268 respondents who completed the survey, a 

total of 178 (66%) respondents answered the question 

on carbon footprint management. Of these, 90% 

selected building energy consumption as the key issue 

addressed by their carbon footprint management 

strategies. A further 81% and 67% of respondents 

selected waste disposal and water consumption as 

important issues addressed by carbon foot management 

respectively. Other issues selected by the respondents 

were business travel — company cars (53%) and 

business travel — air travel (43%). The least covered 

aspects include supply chain emissions (21%); 

commercial transport (21%); and commuter travel 

(20%). Table 1 shows the ranking of the issues 

addressed by carbon footprint management ranked 
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according to the issues most selected by the 

respondents, building energy consumption, waste 

disposal, and water consumption are the main carbon 

footprint issues managed by the respondents. The 

issues least selected were commuter travel, supply 

chain emissions, commercial transport and 

non-building energy consumption. Table 2 shows a 

comparison of the issues over a four year period. 

Table 2 shows that over the last four years, building 

energy consumption, waste disposal, water 

consumption, business travel — company cars and 

business travel — air travel remain as the key issues on 

which data is collected, measured and reported in 

environmental reports as part of their sustainability 

activities. Significantly, the percentage of respondents 

who selected business travel — company cars and 

business travel — public transport increased by 14% 

and 11% respectively in 2010. However, business 

travel — company cars is still ranked fourth while 

Business travel — public transport is ranked sixth. 

Table 1  Ranking of issues addressed by carbon footprint 
management strategies. 

Carbon footprint issues 
Number of 
respondents (%)

Ranking

Building energy consumption 160 (89.9%) 1 

Waste disposal 144 (80.9%) 2 

Water consumption 119 (66.9%) 3 

Business travel—company cars 94 (52.8%) 4 

Business travel—air travel 77 (43.3%) 5 

Business travel—public transport 66 (37.1%) 6 

Non-building energy consumption 54 (30.3%) 7 

Commercial transport 37 (20.8%) 8 

Supply chain emissions 37 (20.8%) 9 

Commuter travel 35 (19.7%) 10 
 

The percentage of respondents who identified 

commuter travel, supply chain emissions and 

commercial transport has generally declined compared 

to a 2007 baseline (Table 2). Non-building energy 

consumption (i.e., street and outdoor lighting, water 

and sewage treatment, and other miscellaneous 

end-uses) has also declined from 40.0% in 2008 to 

30.3% in 2010. 
 

Table 2  A comparison of issues addressed by carbon footprint management strategies between 2007 and 2010 [32–34]. 

% of respondents (ranking) 

Issues 2007 2008 2009 2010 

Building energy consumption 85.0% (1) 88.0% (1) 84.6% (1) 89.9% (1) 

Waste disposal 75.0% (2) 80.0% (2) 73.1% (2) 80.9% (2) 

Water consumption 72.0% (3) 68.0% (3) 66.9% (3) 66.9% (3) 

Business travel—company cars 69.0% (4) 58.0% (4) 38.5% (4) 52.8% (4) 

Business travel— air travel 53.0% (5) 48.0% (5) 38.5% (4) 43.3% (5) 

Business travel—public transport 45.0% (6) 32.0% (8) 27.7% (7) 37.1% (6) 

Non-building energy consumption 0.0% (10) 40.0% (6) 29.2% (6) 30.3% (7) 

Other supply chain emissions 41.0% (7) 33.0% (7) 15.4% (10) 20.8% (8) 

Commercial transport 37.0% (8) 17.0% (9) 16.9% (9) 20.8% (8) 

Commuter travel 31.0% (9) 15.0% (10) 23.1% (8) 19.7% (10) 
 

6. Discussions 

As 66% of respondents answered questions relating 

to carbon footprint management and reporting, this 

indicates that every two out three respondents was 

aware or involved in carbon footprint management. 

Nearly 90% of these respondents indicated that 

building energy consumption was an environmental 

quality concern in terms of managing carbon footprints. 

This also implies that majority of the respondents’ 

perceptions are largely directed towards both the 

environmental impact of building energy use, utility 

use and non-building energy use. The results also 

correlated with previous study reports (see Table 2). 

Although this finding supports previous reports, it is in 

sharp contrast to the idea that industry and 

transportation are the main energy consumption or 

associated carbon emission sector [31]. A reason might 
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be that the built environment (commercial and 

residential) consumes as much as 45% of generated 

energy to produce power and heat [11, 35] and 

associated GHG emissions. The results indicate that 

among the respondents, addressing the impact of 

building energy use on the environment is the most 

critical element in managing carbon footprints. Often 

this involves addressing strategies, collecting and 

measuring data on building energy use like heating, 

cooling, ventilation and lighting. The results also 

support the fact that energy efficiency is a 

cost-effective carbon footprint management strategy. 

Waste disposal is ranked as the second critical 

element addressed with respect to carbon footprints 

reports (Table 2). This result indicates that in order to 

reduce carbon footprints, respondents are adopting and 

reporting on more environmentally responsible waste 

disposal like reducing, recycling, and reusing strategies 

for waste materials. Clearly, reuse, recycle, and reduce 

(possibly repair and recover) strategy is one way that 

respondents reduced carbon footprints. In addition, 

repair and recover strategies. However a reason may be 

the liability and cost implications of regulations put in 

place by the government regulations and directives. 

Also by managing waste disposals, less waste is sent to 

landfills reducing carbon emissions from transporting 

the solid waste materials.  

Water consumption was highly ranked as a critical 

issue for carbon footprint management as it indirectly 

influences carbon emissions. This finding implies 

water consumption is now a critical issue as it 

recognized a limited natural resource. Harvesting and 

recycling of grey water has a great potential to 

conserve water and reduce sewage treatment plants and 

hence energy. 

Clearly the results indicate that less than half of the 

respondents selected business travels as a top priority 

in managing their carbon footprint, even though 

transportation is major contributor to GHG emissions 

[30, 31]. This might be due to the fact that 

transportation can be a very emotive issue as everyone 

uses some form of transport daily and that business 

without transportation cannot be encouraged. This 

view is further reflected in the least number of 

respondents considering commuting as a very critical 

issue for managing carbon footprint. This may be due 

to the fact that, often, businesses do not reflect on how 

far employees travel from and how much it contributes 

to carbon emissions. Clearly encouraging employees to 

find the lowest impact commuting options like 

home-working and using public transport could go a 

long way to reduce carbon footprints. Furthermore, if 

business travels are pooled together, carbon footprint 

could be reduced when travelling in groups.  

Interestingly, non-building energy consumption 

such as street and outdoor lighting and water and 

sewage treatment systems were highly rated than 

commuting and supply chain emissions (Table 2). A 

reason might be that street lighting and sewage 

treatment are often the responsibility of government or 

local government or facilities landlords. The results 

also indicate that not much is considered of the supply 

chain GHG emissions as supply chains can be very 

complicated especially where several products, 

services, are used in producing the organizations final 

product. 

7. Conclusions 

In the UK, concern for the social and environmental 

impact of business activities, encouraged by tightening 

legislative requirements and reputational risks, has led 

to businesses reporting on non-financial issues such as 

carbon footprint in their annual reports. However, a 

lack of consensus on key issues relating to the 

management and reporting of carbon footprint means a 

wide range of activities and issues are included in the 

reports. Hence, the questionnaire survey was 

conducted, among facilities managers, to identify 

critical carbon footprint issues or activities that were 

managed and reported upon within businesses.  

The study findings indicated that building energy 

consumption, selected by majority of the respondents, 
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is the most popular carbon footprint issue addressed in 

environmental impact reports. Building energy 

consumption will continue to dominate the 

management of carbon footprints due to the 

significance of buildings and associated energy needs 

to business operations. Furthermore, the variety of 

energy consumption activities that occur in buildings 

and facilities means it offers business opportunities to 

manage their carbon footprints. Majority of the 

respondents identified management of waste disposal 

and recycling as a critical issue addressed within the 

reports. Clearly, reusing, recycling, and reducing waste 

material within businesses is viewed as one way of 

reduced carbon footprints in directly. The third most 

popular issue, selected by the respondents, is water 

consumption. Other issues identified by the 

respondents were business travels and non-building 

energy consumption. The least popular issue identified 

by the respondents is commuter travels.  

In general, the critical issues identified in this study 

reveal how facilities managers are engaging with 

reducing carbon emissions. The critical carbon 

footprint issues identified can help lead to 

improvement or development of good sustainable 

practices for carbon footprints management and 

reporting.  
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